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OBJECTIVES
The aim of this overview of systematic reviews (SRs) is to evaluate critically the evidence regarding interactions between herbal
medicinal products (HMPs) and synthetic drugs.

METHODS
Four electronic databases were searched to identify relevant SRs.

RESULTS
Forty-six SRs of 46 different HMPs met our inclusion criteria. The vast majority of SRs were of poor methodological quality. The majority
of these HMPs were not associated with severe herb–drug interactions. Serious herb–drug interactions were noted for Hypericum
perforatum and Viscum album. The most severe interactions resulted in transplant rejection, delayed emergence from anaesthesia,
cardiovascular collapse, renal and liver toxicity, cardiotoxicity, bradycardia, hypovolaemic shock, inflammatory reactions with organ
fibrosis and death. Moderately severe interactions were noted for Ginkgo biloba, Panax ginseng, Piper methysticum, Serenoa repens and
Camellia sinensis. The most commonly interacting drugs were antiplatelet agents and anticoagulants.

CONCLUSION
The majority of the HMPs evaluated in SRs were not associated with drug interactions with serious consequences. However, the poor
quality and the scarcity of the primary data prevent firm conclusions.

Introduction

The prevalence of use of herbal medicinal pro-
ducts (HMPs) is high and continues to increase. This
applies to the UK [1] as well as other parts of the
world [2]. It is therefore important to be aware of the
safety issues associated with the administration of HMPs
[3–5]. HMPs contain pharmacologically active ingredients,
some of which might interact with synthetic drugs [4]
which, in turn, could endanger the health of patients
[5–7].

The aim of this article is to provide an overview and
critical evaluation of the evidence from systematic reviews
(SRs) of herb–drug interactions.

Methods

Electronic literature searches were conducted in January
2012 to identify SRs of herb–drug interactions. The
following electronic databases were used: MEDLINE and
EMBASE (via OVID), AMED and CINHAL (via EBSCO) and
Cochrane Database. Search terms were constructed using
‘herbal medicine’ and ‘adverse events’ terms and their
derivatives and MeSH terms, and ‘review’ in the title of the
article (details of the search strategy are presented in the
appendix). Our own extensive departmental files were
hand-searched.

No restrictions of language or time of publication were
imposed. Abstracts of reviews thus located were inspected
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and those appearing to meet the inclusion criteria were
retrieved for further evaluation by both authors. System-
atic reviews were defined as articles that included an
explicit and repeatable methodology. To get included, SRs
had to focus on herb–drug interactions. If, for one specific
HMP, multiply SRs were found, the most up-to-date, meth-
odologically sound and independent one was included.
Reviews of mixtures of more than one HMP and SRs of
polyherbals were excluded. Non-systematic reviews
and/or reviews pertaining to the effectiveness of HMPs
were also excluded. The methodological quality of all SRs
was assessed using the modified Oxman score [8]. This is a
validated tool that applies the following criteria for assess-
ing the methodological quality of review articles: reporting
of search methods and their comprehensiveness, repeat-
ability of eligibility criteria, avoidance of selection bias and

reliability of conclusions. These domains were scored as
follows: 1 (fulfilled), 0 (partially fulfilled) or -1 (not fulfilled).
A final result of 0 or below means the review has major
flaws, 1–2 minor flaws and 3–5 minimal or no flaws.

Results

Our searches generated 4366 articles, of which 4320 had to
be excluded (Figure 1).Thus 46 SRs met our inclusion crite-
ria (Table 1) [9–54].The following herbs were considered to
interact with synthetic drugs: Aloe vera, Boswellia serrata,
Calendula officinalis, Camellia sinensis, Cassia senna, Caulo-
phyllum thalictroides, Cinnamomum spp., Cimicifuga race-
mosa, Cnicus benedictus, Commifora mukul, Crataegus
spp., Crocus sativus, Curcuma longa, Echinacea spp.,

Total number of hits for electronic search
(n=4356)  

Duplicates removed  (n=1139) 

Total number of articles included: (n=46) 

Excluded: polyherbals (n=
667); no herb-drug interactions

(n=2380)   

Excluded – not SR (n=134) 

Additional records identified through
manual search (n=10)  

Records screened
(n=3227 )  

Full-text articles
assessed for eligibility

(n=180)  

Figure 1
Flow diagram
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Table 2
The found herb–drug interactions for each class of medication

Class of medication Herb
Type of interaction
Synergism Antagonism

Alzheimer’s agents Saffron (Crocus sativus) x

Anaesthetics Ginkgo (Ginkgo biloba) x

Analgesics Ginkgo (Ginkgo biloba) x

Green tea (Camellia sinensis) x

Anti-arrhythmias Ginseng (Panax ginseng) x x

Antibiotics Rosemary (Rosmarinus officinalis) x

Saw palmetto (Serenoa repens) x

St John’s wort (Hypericum perforatum) x

Anticoagulants and antiplatelet agents Ginkgo (Ginkgo biloba) x

Ginseng (Panax ginseng) x

Guggul (Commifora mukul) x

Lavender (Lavandula angustifolia Miller) x

Noni (Morinda citrifolia) x

Reishi mushroom (Ganoderma lucidum) x

Saw palmetto (Serenoa repens) x

Senna (Cassia senna) x

Turmeric (Curcuma longa) x

Antidiabetics Aloe (Aloe vera) x

Cinnamon (Cinnamomum spp.) x

Fenugreek (Trigonella foenum-graecum) x

Ginseng (Panax ginseng) x

Gymnema (Gymnema sylvestre) x

Turmeric (Curcuma longa) x

Antihypertensives Black cohosh (Cimicifuga racemosa) x

Chia (Salvia hispanica) x

Mistletoe (Viscum album) x

Saffron (Crocus sativus) x

Stevia (Stevia rebaudiana) x

Anti-inflamatory agents Aloe (Aloe vera) x

Saw palmetto (Serenoa repens) x

Reishi mushroom (Ganoderma lucidum) x

Antilipaemics Alfalfa (Medicago sativa) x

Fenugreek (Trigonella foenum-graecum) x

Ginseng (Panax ginseng) x

Green tea (Camellia sinensis) x

Gymnema (Gymnema sylvestre) x

Antineoplastics Black cohosh (Cimicifuga racemosa) x

St John’s wort (Hypericum perforatum) x

Thyme (Thymus vulgaris) x

Anti-oxidants Chia (Salvia hispanica) x

Antiseizures Green tea (Camellia sinensis) x

Lavender (Lavandula angustifolia Miller) x

Antivirals Aloe (Aloe vera) x

Green tea (Camellia sinensis) x

Maitake mushroom (Grifola frondosa) x

St John’s wort (Hypericum perforatum) x

Anxiolytics Rosemary (Rosmarinus officinalis) x

b-adrenoceptor blockers Green tea (Camellia sinensis) x

Guggul (Commifora mukul) x

Turmeric (Curcuma longa) x

Cholinergic agents Butterbur (Petasites hybridus) x

Mistletoe (Viscum album) x

CNS depressants Kava (Piper methysticum) x

Mistletoe (Viscum album) x

Cytochrome P450-metabolized agents Echinacea spp. x x

Green tea (Camellia sinensis) x

St John’s wort (Hypericum perforatum) x

Dopamine agonists and antagonists Kava (Piper methysticum) x

Diuretics Ginseng (Panax ginseng) x

Mistletoe (Viscum album) x

Stevia (Stevia rebaudiana) x

Gastroprotective agents Belladonna (Herbae pulvis standardisatus) x

Hepatotoxic agents Echinacea spp. x

Green tea (Camellia sinensis) x

Noni (Morinda citrifolia) x

Umckaloabo (Pelargonium sidoides) x

P. Posadzki et al.
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Ganoderma lucidum, Ginkgo biloba, Grifola frondosa,
Gymnema sylvestre, Harpagophytum procumbens, Herbae
pulvis standardisatus,Hippocastanaceae,Hypericum perfora-
tum, Lagerstroemia speciosa, Larrea tridentate, Lavandula
angustifolia miller, Medicago sativa, Melissa officinalis,
Mentha piperita, Mentha spicata/Mentha viridis, Momordica
charantia, Morinda citrifolia, Panax ginseng, Piper methysti-
cum, Pelargonium sidoides, Perna canaliculus, Petasites hybri-
dus, Rosmarinus officinalis, Serenoa repens, Salvia hispanica,
Stevia rebaudiana,Taraxacum officinale,Thymus vulgaris,Tri-
folium pretense, Trigonella foenum-graecum, Viscum album
and Vitex agnus-castus.

The following drugs interacted with HMPs (Table 2):
anaesthetics [16], anti-arrhythmic agents [15, 27], antibiot-
ics [19, 34, 36, 39, 40, 42, 46, 48, 49, 52, 53], anticoagulants
[13, 15, 16, 18, 24, 26, 27, 29, 33, 34, 36, 37, 39, 40, 44–46, 49,
50, 52, 53], anticholinergics [17, 22], antidepressants [25, 26,
33, 45], antidiabetics [26, 27, 38, 40, 43, 47, 50–53], antihy-
pertensives [16, 29, 33, 41, 43–46, 49, 53], anti-inflammatory
agents [13, 16, 35, 46, 52, 53], antimicrobials [31], antine-
oplastics [11, 14, 31, 36, 39–43, 51–53], antiplatelet agents
[13, 15, 24, 25, 27, 29, 33, 34, 36, 37, 39, 40, 44, 45, 49, 50, 52,
53], anti-epileptic drugs [13, 41, 45], antivirals [31, 40, 45, 51,
52], calcium channel blockers [24, 26, 30], cholesterol low-
ering agents [10, 13, 24, 26, 27, 40, 41, 44, 45, 50, 53], CYP-450
metabolized agents [18, 21, 25, 29, 32, 34, 40, 42, 45, 48, 49,
53], diuretics [26, 30, 43], hormonal agents [18, 24, 26, 31, 40,
41, 43, 45, 49, 53, 54], hypoglycaemics [9, 10, 19, 20, 28],
immunnosupressants [31, 34, 37, 40, 43, 46, 48] laxatives
[27, 37, 50], leukotriene inhibitors [14], sedatives [12, 13, 23,
25, 45], selective serotonin re-uptake inhibitors [23, 33] and
vasolidators [30, 44].

These interactions were thought to cause a wide
variety of clinical outcomes such as altered hormone con-
centrations [18], apraxia, death, haematoma, hyphaema,
permanent neurological deficit [16], bradycardia and
vasodilation [53], cardiovascular complications, hepato-
toxicity [37], coma, sedation, lethargy, drowsiness [25],
coronary vasoconstriction, tachycardia, diaphoresis,
abdominal pain, muscle weakness [47], gastrointestinal
upset [41], haemorrhage, bleeding [34], increased body
weight, diarrhoea, decreased blood haemoglobin and
altered calcium serum concentrations, hypoglycaemia
[10, 38], increased liver enzyme levels [17], mania, head-
ache, tremor and insomnia [26], microcytic anaemia,
ischaemic stroke [45], organ fibrosis and death, cardiotox-
icity, hypovolaemic shock, inflammatory reaction [43],
potassium depletion, hypokalaemia [50], rhabdomyolysis,
shock and death [42], severe intra-operative and cerebral
haemorrhage, hypertension, nausea or vomiting [49],
transplant rejection, unwanted pregnancy, mania, orofa-
cial dystonia, delayed emergence from anaesthesia, car-
diovascular collapse [31].

Thirteen SRs were based on less than 10 primary
reports [9–13, 19, 27–30, 47, 48, 54], 32 were based on less
than 100 primary reports [14–18, 20–25, 31–46, 49–53]
and one SR was based on more than 100 primary reports
[26]. The SRs included human studies [9–11, 16–18, 23–27,
29, 31, 33, 34, 36–38, 40–47, 49–54], animal studies [12, 13,
15, 19–24, 27–30, 32–35, 39, 40, 42–46, 48, 51–53] or in
vitro experiments [14, 18, 19, 23, 25, 33–37, 39–46, 48,
51–53]. Some HMPs acted as inhibitors/antagonists [16,
21, 22, 31] while others acted as agonists/synergists
[9–13, 17, 20, 28–30, 34–36, 38–40, 47, 50, 51, 54]. In nine

Table 2
Continued

Class of medication Herb
Type of interaction
Synergism Antagonism

Hormonal agents Chasteberry (Vitex agnus-castus) x

Ginseng (Panax ginseng) x

Green tea (Camellia sinensis) x

Red clover (Trifolium pratense) x x

Saffron (Crocus sativus) x

Saw palmetto (Serenoa repens) x x

Hypoglycaemics Alfalfa (Medicago sativa) x

Bitter melon (Momordica charantia) x

Immunomodulators Saw palmetto (Serenoa repens) x

St John’s wort (Hypericum perforatum) x

Laxatives Umckaloabo (Pelargonium sidoides) x

Leukotriene inhibitors Boswellia (Boswellia serrata) x

Monoamine oxidase inhibitors Saffron (Crocus sativus) x

Sedatives Calendula (Calendula officinalis) x

Green tea (Camellia sinensis) x

Lavender (Lavandula angustifolia Miller) x

Lemon balm (Melissa officinalis) x

Selective serotonin re-uptake inhibitors Saffron (Crocus sativus) x

CNS, central nervous system.
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Table 3
Quality ratings for included systematic reviews of HMPs

Study (year) [ref]
Search
methods? (a)

Search
comprehensive? (b)

Inclusion
criteria? (c)

Bias
avoided? (d)

Conclusions
supported? (e) Sum

Armbruer (2012) [40] -1 -1 -1 -1 0 -4
Barrette (2012) [41] -1 -1 -1 -1 0 -4

Basch (2003) [9] -1 -1 -1 -1 0 -4
Basch (2003) [10] 1 1 0 -1 1 2

Basch (2004) [11] -1 -1 -1 -1 0 -4
Basch (2006) [12] 0 1 0 -1 0 0

Basch (2004) [13] -1 -1 -1 -1 0 -4
Basch (2004) [14] -1 -1 -1 -1 0 -4

Basch (2005) [42] -1 -1 -1 -1 0 -4
Basch (2012) [43] -1 -1 -1 -1 0 -4

Basch (2012) [44] -1 -1 -1 -1 0 -4
Basch (2012) [45] -1 -1 -1 -1 0 -4

Brendler (2006) [15] 0 1 0 -1 0 0
Brendler (2012) [46] -1 -1 -1 -1 0 -4

Ceurvels (2012) [47] -1 -1 -1 -1 0 -4
Ernst (2005) [16] 1 1 1 1 1 5

Giles (2005) [17] 0 1 0 -1 1 1
Keifer (2007) [48] 1 1 0 -1 1 2

Nelsen (2002) [18] 1 1 -1 -1 1 1
Sweeney (2005) [19] -1 -1 -1 -1 1 -4

Tiffany (2002) [20] 1 1 0 -1 0 1
Ulbricht (2003) [21] 1 1 0 -1 1 2

Ulbricht (2004) [22] -1 -1 -1 -1 1 -4
Ulbricht (2005) [23] 0 1 0 -1 0 0

Ulbricht (2005) [24] 0 1 0 -1 1 1
Ulbricht (2005) [25] 1 1 1 -1 1 3

Ulbricht (2006) [49] -1 -1 -1 -1 1 -4
Ulbricht (2007) [27] 1 1 0 -1 1 2

Ulbricht (2007) [28] 1 1 0 -1 0 1
Ulbricht (2007) [50] 1 1 0 -1 1 2

Ulbricht (2008) [39] -1 -1 -1 -1 0 -4
Ulbricht (2009) [29] 0 1 0 -1 0 0

Ulbricht (2009) [35] -1 -1 -1 -1 0 -4
Ulbricht (2009) [26] -1 -1 -1 -1 0 -4

Ulbricht (2009) [51] -1 -1 -1 -1 0 -4
Ulbricht (2010) [52] -1 -1 -1 -1 0 -4

Ulbricht (2010) [30] 0 1 0 -1 0 0
Ulbricht (2010) [37] -1 -1 -1 -1 0 -4

Ulbricht (2010) [34] -1 -1 -1 -1 0 -4
Ulbricht (2010) [32] -1 -1 -1 -1 0 -4

Ulbricht (2011) [33] -1 -1 -1 -1 0 -4
Ulbricht (2011) [36] -1 -1 -1 -1 0 -4

Ulbricht (2011) [38] -1 -1 -1 -1 0 -4
Ulbricht (2011) [53] -1 -1 -1 -1 0 -4

Vora (2012) [54] -1 -1 -1 -1 0 -4
Whitten (2006) [31] 1 1 1 1 1 5

Scoring: each question is scored as 1, 0 or -1; A score of 0 or below means the review has major flaws, 1–2 minor flaws and 3–5 minimal or no flaws.
1 means that: (a) the review states the databases used, date of most recent searches and some mention of search terms; (b) the review searches at least 2 databases and looks at
other sources; (c) the review states the criteria used for deciding which studies to include in the overview; (d) the review reports how many studies were identified by searches,
numbers excluded and appropriate reasons for excluding them; (e) the conclusions made by the author(s) are supported by the data and/or analysis reported in the review.
0 means that the above mentioned criteria were partially fulfilled.
-1 means that none of the above criteria was fulfilled.
This is an operationalization of the Oxman criteria [8], adapted from reference [55].
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SRs, HMPs acted both as inhibitors and synergists [14, 15,
18, 19, 23–27, 32, 33, 37, 41–46, 48, 49, 52, 53]. For 39 HMPs,
only minor concerns were raised regarding interactions
[9–15, 17–24, 27–30, 32–42, 44, 46–48, 50–54], five raised
some concerns [16, 25, 26, 45, 49] and two raised serious
concerns [31, 43].

Only three SRs were of excellent methodological
quality [16, 25, 31], 10 had minor deficits [10, 17, 18, 20, 21,
24, 27, 28, 48, 50] and 20 had major methodological flaws
[9, 11–15, 19, 22, 23, 26, 29, 30, 32–47, 49, 51–54] (Table 3).
Conflicts of interest of the authors were mentioned in only
one SR [31]. The source of funding was mentioned in only
two SRs [20, 21].

Discussion

This article was aimed at providing an overview of SRs of
herb–drug interactions. Forty-six SRs could be included.
Thirty-nine of the HMPs submitted to SRs did not interact
with drugs [9–20, 22–24, 27–30, 32–42, 44, 46–48, 50–54].
Eight HMPs had the potential for such interactions [21, 25,
26, 31, 43, 45, 49]. The interactions caused mostly mild to
severe adverse effects (AEs). The HMPs implicated were
ginkgo, ginseng, green tea, kava, mistletoe, saw palmetto
and St John’s wort (Tables 1, 2 and 4).

The most common interacting drugs were anticoagu-
lants [13, 15, 16, 18, 24, 26, 27, 29, 33, 34, 36, 37, 39, 40, 44–46,
49, 50, 52, 53] and antiplatelet agents [13, 15, 24, 25, 27, 29,
33, 34, 36, 37, 39, 40, 44, 45, 49, 50, 52, 53].The most probable
mechanisms of these interactions involve an inhibition of
thromboxane synthesis and cyclooxygenase. Some herbs
acted as inhibitors/antagonists of drugs [16, 21, 22, 31]
whereas others acted as agonists/synergists [9–13, 17, 20,
28–30, 34–36, 38–40, 47, 50, 51, 54]. In nine SRs, there was a
bimodal mode of action causing both antagonism and
synergism [14, 15, 18, 19, 23–27, 32, 33, 37, 41–46, 48, 49, 52,
53].

The methodological quality of the included SRs was
frequently inadequate (Table 3). Many of the articles that

scored poorly on our quality rating were monograph-type
publications which are not designed as typical systematic
reviews. As these articles do contribute relevant informa-
tion and are relatively frequent in the literature about
herbal medicine, we decided to include them in our
overview.

Thirty-nine HMPs were reported not to interact with
synthetic drugs. However, this information may be unreli-
able because of the frequently poor quality of the primary
data that missed detection of herb–drug interactions and
subsequent AEs. In 10 SRs, herb–drug interactions were
hypothetical as the primary research was based on in vitro
and/or animal studies. This overview suggests that the
quality of research on herb-drug interactions is often
wanting. It also reveals that there is still paucity of such
investigations. As a consequence, therapeutic decisions
can be hampered. To make progress in this area, we need
more effective monitoring systems, better implementation
of existing regulations, better quality of reporting and
more reliable SRs.

The present analysis has several limitations. Although
comprehensive searches were conducted, there is no guar-
antee that all relevant SRs were located. Furthermore, any
overview of SRs is susceptible to publication bias. As we
only included SRs, our overview cannot provide informa-
tion on HMPs for which no SR is available.

Conclusion

In conclusion, the majority of SRs revealed moderately
severe or minor interactions between HMPs and drugs.
Some HMPs, however, do interact with drugs posing severe
health threats.Due to the limited quality and scarcity of the
primary data, these conclusions should be treated with
caution.
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Table 4
The most clinically important herb–drug interactions

HMP Synthetic drug Clinical outcome

Ginkgo Anticoagulants, anti-inflammatory agents, antihypertensives, anaesthetics Haemorrhage, apraxia, haematoma, hyphaema, permanent neurological deficit,
death

Ginseng Antidepressants, antidiabetics, anticoagulants, calcium channel blockers,
cholesterol lowering agents, diuretics, hormonal agents

Inhibition of platelet aggregation, reduced platelet adhesiveness, hypoglycaemia,
changes in blood pressure and heart rate, mania, headache, tremor, insomnia

Kava Antidepressants, antiplatelets, CYP-450 metabolized agents, sedatives Coma, sedation, lethargy, drowsiness
St John’s wort Antineoplastics, antimicrobials, antiretrovirals, hormonal agents,

immunnosupressants
Transplant rejection, unwanted pregnancy, delayed emergence from anaesthesia,

CVD collapse
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Appendix 1 Search strategy for MEDLINE

1 (herb$ adj3 (caplet$ or capsule$ or compound$ or cream$ or decoction$ or drug$ or essence$ or extract$ or formul$ or heal$ or Infus$ or juice$ or medic$ or mixture$ or
powder$ or prepar$ or prescri$ or product or products or remed$ or supplement$ or tablet$ or tea or teas or therap$ or tincture$ or tisane$ or treatment$)).ti,ab.

2 Herbal$.ti,ab.

3 (plant$ adj3 (caplet$ or capsule$ or compound$ or cream$ or decoction$ or drug$ or essence$ or extract$ or formul$ or heal$ or herb$ or Infus$ or juice$ or medic$ or mixture$
or powder$ or prepar$ or prescri$ or product or products or remed$ or supplement$ or tablet$ or tea or teas or therap$ or tincture$ or tisane$ or treatment$)).ti,ab.

4 (phytodrug$ or phytomed$ or phytopharmac$ or phytother$ or phytochemical$).ti,ab.

5 ((natural$ or naturo$) adj3 (caplet$ or capsule$ or compound$ or cream$ or decoction$ or drug$ or essence$ or extract$ or formul$ or herb$ or Infus$ or juice$ or medic$ or
mixture$ or powder$ or prepar$ or prescri$ or product or products or remed$ or supplement$ or tablet$ or tea or teas or therap$ or tincture$ or tisane$ or treatment$)).ti,ab.

6 (botanical$ adj3 (caplet$ or capsule$ or compound$ or cream$ or decoction$ or drug$ or essence$ or extract$ or formul$ or heal$ or herb$ or Infus$ or juice$ or medic$ or
mixture$ or powder$ or prepar$ or prescri$ or product or products or remed$ or supplement$ or tablet$ or tea or teas or therap$ or tincture$ or tisane$ or treatment$)).ti,ab.

7 (traditional adj3 (caplet$ or capsule$ or compound$ or cream$ or decoction$ or drug$ or essence$ or extract$ or formul$ or herb$ or Infus$ or juice$ or medic$ or mixture$ or
powder$ or prepar$ or prescri$ or product or products or remed$ or supplement$ or tablet$ or tea or teas or tincture$ or tisane$)).ti,ab.

8 (Chinese adj3 (caplet$ or capsule$ or compound$ or cream$ or decoction$ or drug$ or essence$ or extract$ or formul$ or herb$ or Infus$ or juice$ or medic$ or mixture$ or
powder$ or prepar$ or prescri$ or product or products or remed$ or supplement$ or tablet$ or tea or teas or tincture$ or tisane$)).ti,ab.

9 (Ethnobotan$ or pharmacogno$ or Ethnopharmaco$ or ethnomedic$).ti,ab.
10 (Ayur ved$ or Ayurved$ or kampo or siddha or unani).ti,ab.

11 (folk adj3 (caplet$ or capsule$ or compound$ or cream$ or decoction$ or drug$ or essence$ or extract$ or formul$ or herb$ or Infus$ or juice$ or medic$ or mixture$ or
powder$ or prepar$ or prescri$ or product or products or remed$ or supplement$ or tablet$ or tea or teas or tincture$ or tisane$)).ti,ab.

12 exp Ethnobotany/

13 exp Phytotherapy/
14 exp Plants, Medicinal/

15 exp Herb-Drug Interactions/
16 exp Plant Exudates/

17 exp Materia Medica/
18 exp Herbal Medicine/

19 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18
20 complicat$.ti,ab.

21 (safe or safety or risk$).ti,ab.
22 Side effect$.ti,ab.

23 (tolerate or tolerability or tolerance or hypersensativ$ or aggravat$).ti,ab.
24 (Adverse adj3 (effect$ or event$ or Interaction$ or outcome$ or Reaction$ or response$)).ti,ab.

25 (Uninten$ adj3 (effect$ or event$ or Interaction$ or outcome$ or Reaction$ or response$)).ti,ab.
26 (Unwanted adj3 (effect$ or event$ or Interaction$ or outcome$ or Reaction$ or response$)).ti,ab.

27 (Unexpected adj3 (effect$ or event$ or Interaction$ or outcome$ or Reaction$ or response$)).ti,ab.
28 (Undesir$ adj3 (effect$ or event$ or Interaction$ or outcome$ or Reaction$ or response$)).ti,ab.

29 (harm$ adj3 (effect$ or event$ or Interaction$ or outcome$ or Reaction$ or response$)).ti,ab.
30 (Toxic$ or Adulterat$ or Contaminat$ or Poison$ or hepatotoxic$).ti,ab.

31 (Aftereffect or after effect).ti,ab.
32 exp Drug Toxicity/

33 exp Drug Contamination/
34 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33

35 Review$.ti.
36 19 and 34 and 35
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